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Abstract: Dental technicians may be exposed to the transmission of infection inside the prosthodontics 
laboratory, even if they are not in direct contact with the patient’s mouth, through impressions, 
restorations, and dental devices coming from the clinic. Aim: to investigate of practices and attitudes of 
dental technicians regarding infection control procedures within prosthodontic laboratories (public and 
private) in Misurata, Bani Waleed and Zliten. A cross-sectional descriptive study was conducted by 
distributing questionnaires among laboratory technicians.  The data were analyzed and summarized 
statistically using SPSS version (26.0). Results: (57.4%) of technicians were aware of the various 
infection control measures. About (58.8%) wear work coat, (45.6%) use gloves, (26.5%) use mouth 
masks, only (4.4%) wear eye shields. (23.5%) of technicians received vaccination against hepatitis B 
virus. (72.1%) use spraying for the disinfection of impressions. (41.2%) of them transferred the 
impressions using napkin. (85.3%) of participants wear gloves when receiving the dental impression and 
(79.4%) of them change gloves after each case. (91.2%) of technicians sterilize and disinfect impressions 
and prosthodontic coming from dental clinic. (32.4%) of technicians disinfect the restorations prior 
sending it to clinic. (50%) of the laboratory is sterilized on a daily routine after the end of work. (41.2%) 
of them disinfecting the used pumice it periodically. Conclusion: Dental technicians had varying levels 

of practices and attitudes toward infection control procedures. It is necessary to improve the level of 
knowledge of technicians about the various infection control measures that must be taken in place in 
the laboratory. 

Keywords: Dental technicians, Prosthodontic laboratory, infection control in dental laboratory, Dental 
infection, and infection control measures.  
 

 

1. INTRODUCTION: 

In recent years, cross infection and 

contamination issues in dental laboratories and 

clinics have become a significant concern due to 

the potential risk of professionals and patients 

getting infected [1,2]. Infections are caused by 

pathogens, including bacteria, viruses and 

prions. Pathogenic bacteria can cause many 

serious diseases, including pneumonia, cholera 

and tuberculosis. In the dentistry field, the 

viruses of great concern in infection control are 

blood-borne diseases such as hepatitis B & C 

and HIV. Different studies have shown that HBV 

(Hepatitis B virus) is statistically present in 1 

out of 140 dental laboratory cases. Other 

viruses also have the potential to become 

threats to human health [3].  Apart from 

bacteria and viruses, prions are less 

understanding pathogens because of its recent 

discovery, it also affects nerves and brain tissue 

that are fatal and gives increased urgency to 

ensure adequate infection control measures. 

There is no diagnostic test for the presence of 

infection in prion diseases [4].  

Dental technicians are one of the occupations 

that are at risk of contracting an infectious 

disease that can occur from transmission 

through saliva, blood, or contaminated 

equipment [5]. Dental impressions, jaw 
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registration bases, plaster models and other 

prosthetic appliances received from dental 

clinics if not properly disinfected prior handling 

can lead to cross-contamination and cross 

infection to dental technicians and laboratory 

personnel. Dental impressions received from 

dental clinic are always hold in saliva and 

occasionally blood. Numerous pathogenic and 

non-pathogenic bacteria, including HIV, herpes 

simplex, Streptococcus aureus, Candida 

albicans, and viral hepatitis can be found in 

these saliva and blood samples [6]. According to 

numerous studies conducted in recent years, 

more than half of the dental prostheses that 

arrived from dental laboratories were infected 

with bacteria from the mouth of patient [7]. The 

most common sources of contamination in 

dentistry laboratories are the lathes and pumice 

used for prosthesis finishing [8].  Many studies 

have also indicated that pumice being greatly 

contaminated with bacteria, including 

pseudomonas, micrococcus, gram-negative 

bacilli of Acinetobacter alcaligenes. [9]. As these 

organisms are alien to a human oral cavity, they 

can prove to be fatal for the health of the 

patients whose dentures are infected with these 

microorganisms and the staff who handle the 

infected equipment [9, 10]. 

Dental technicians can get infected in area 

called ''prosthodontic laboratories" especially 

when conditions are unsterilized. Disinfect the 

mold is difficult due microorganisms can enter 

the inside part of the cast and this make 

disinfection less optimal. Oral bacteria can 

survive for 7 days even within gypsum. So, the 

dental clinic must be disinfected all dental 

impression before sent to dental laboratory. In 

the dental laboratory can be insecure 

technicians to infection out of direct contact 

with items that have not been disinfected 

through abrasions and cuts when working 

without wear gloves and masks. Also, dental 

impression can be transferred Infection in 

dental laboratory through surface contact 

aerosols hand pieces, pumice, burs, etc. [2]. 

Prosthodontic laboratories should be as secure 

as feasible for any type of infection. The 

possibility for disease transmission can be 

reduced during: Immunization; particularly 

hepatitis B and the proper application of 

occupational safety procedures in the 

laboratory, protective equipment must be worn 

repeatedly with each case, especially personal 

ones, such as masks, gloves, and eye masks 

daily when there is a possibility of infection or 

exposure to pathogenic factors, and when 

disinfecting and sterilizing impressions, 

equipment, and various surfaces, and they 

must be changed after each case or Immediately 

after dealing with contaminated cases, a 

medical coat and clinic jacket should also be 

used, and it is recommended to change the 

medical coat daily [11]. 

Dental technicians have an equal responsibility 

in dental laboratory to assume appropriate 

infection control measures as is for dentists in 

a dental practice, and application of infection 

control protocols and the measures, also 

effective communication among the dental 

technicians and dentists, can help in creating a 

safe and healthy environment for workers 

exposed to potential diseases and occupational 

risks [1]. 

Similar studies have been conducted: According 

to Alfakeeh N, et al. 2022, The Study on 

Infection by impression in dental prosthetics 

manufacturing laboratories in Misrata. To know 

the most important methods they follow to 

prevent the transmission of infection inside 

laboratories, especially when dealing with 

dental impressions, such as sterilization and 

applying occupational safety conditions. A 

questionnaire was distributed to a sample that 

included 50 technicians working in 
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governmental and private dental prosthetics 

manufacturing laboratories in the city of 

Misrata. They were randomly selected, and their 

years of experience ranged between (2 - 15 

years). They also concluded that there is a 

possibility of transmission of infection through 

dental impressions in dental prosthetics 

manufacturing laboratories, especially if 

sterilization rules are neglected when dealing 

with them. There is good awareness among 

technicians about the necessity of sterilizing 

impressions. There is a good application of 

occupational safety conditions and sterilization 

rules within laboratories, and there are no 

differences between the public and private 

sectors in the application of sterilization rules 

and occupational safety conditions within 

laboratories. 

Elnaili. S, et al. 2022, who studied Infection 

Control Practice: A cross-sectional Survey on 

Dental Laboratory Technicians in Benghazi, 

Libya. To evaluate the knowledge, attitude, and 

practice of dental lab technicians toward 

infection control protocols at the dental 

laboratories of Benghazi, Libya. A descriptive 

cross-sectional study was conducted among 

prosthodontic dental technicians in the city of 

Benghazi, Libya. A self-administered 

questionnaire was distributed as a hard copy to 

the dental lab technicians working at both 

governmental and private dental laboratories (3 

governmental and 7 private dental laboratories). 

Within the limitations of the present study, the 

respondents demonstrated varying levels of 

knowledge, attitude and infection control 

practices. More efforts are needed to improve 

infection control practices and to apply 

appropriate policies in order to ensure the safety 

of the technicians and patients. 

Balcos. C, et al. 2018, who studied Evaluation 

of Infection Control Knowledge and Attitudes 

among Dental Technicians in Iasi. The goal of 

this study was to evaluate the knowledge and 

attitudes of dental technicians towards the 

methods used to prevent infection transmission 

in the dental laboratories in Iasi. A 

questionnaire-based study was initiated 

involving 68 technicians aged between 24 and 

49 years. The 14 questions were related to 

infection control attitudes and implemented 

specific measures. The awareness and 

knowledge of dental technicians must be 

increased by educational interventions in order 

to prevent infection transmission and to 

increase the level of safety during oral health 

care. 

This study was to evaluate the practices and 

attitudes of dental technicians regarding 

infection control procedures within dental 

laboratories of the Libyan cities: Misrata, Bani 

Waleed and Zlitan. 

These hypotheses were studied in the study 

population through the results of previous 

studies: 
 

 There is no complete commitment to 

wearing a work coat and protective 

equipment in the dental laboratory. 

 Dental technicians’ lack of interest in 

vaccination against hepatitis B virus. 

 There is no transmission of infection 

through dental impressions, by applying 

the necessary procedures when receiving 

the impression from the clinic until it is 

sent. 

 There is no proper application of 

sterilization procedures within the dental 

laboratory. 

 

2. Material and Methods: 

2.1.  Study design: A cross-sectional 

descriptive study was conducted by distributing 

questionnaires among laboratory technicians 

within the prosthetics laboratory. 
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2.2. Study population: This study included 68 

dental technicians in studied cities, the 

response rate was (97.1%). The number of 

males was 25 (36.8%) and females were 43 

(63.2%). Their ages ranged between (21 - 54 

years) and their years of experience ranged from 

(<1 year - > 10 years), of whom )51%  ( were they 

work in the Governmental sector, and (49%) 

work in the private sector. Distributors to 14 

dental laboratories (private and public) in the 

cities of Misurata, Bani Walid, and Zliten (Table 

1). 

 

Item  Group 

 
No. (%) 

 
 

Gender 

Male 
 

25 (37 %) 

Female 
 

43 (63 %) 

 
 

Work 
institution 

Governmental 
 

35 (51 %) 
 

Private 
 

33 (49 %) 

 
 

Years of work 
experience 

 

<1 year 52 (36.8%) 

1- 5 years 29 (42.6%) 

6- 10 years 8 (11.8%) 

> 10 years 6 (8.8%) 

Total  68 (100%) 
 

2.3. Sampling technique:    A random group of 

dental laboratories in the city of Misrata, Bani 

Waleed, and Zliten was selected divided as 

follows: 10 laboratories in the city of Misrata (8 

private and 2 Governmental), the city of Bani 

Waleed (2 private laboratories), and the city of 

Zliten (2 private laboratories), and a 

questionnaire form was given to dental 

technicians wishing to join the study sample to 

fill out. 

2.4. Study duration: Data was collected over a 

period of two months, from April 2024 to May 

2024 

2.5. Details of the Questionnaire: The 

questionnaire consists of two sections: The first 

section contains demographic details such as 

(Gender, Age, City, Work institution, Years of 

work or experience). The second section 

contains 61 closed questions: to evaluate a 

technician’s knowledge, attitudes, and practice 

of infection control procedures and measures 

among technicians in the dental laboratory: the 

technician’s knowledge of the various infection 

control measures that must be taken, wearing a 

lab coat, using gloves, protective glasses, a face 

shield, and vaccination against the infection 

(hepatitis B virus), receiving the impression in 

the dental laboratory, disinfecting the work 

when sending it to or receiving it from dental 

clinics, type and method of disinfection, 

sterilizing the instruments and disinfecting the 

pumice. Finally, the technicians were asked 

whether infection control measures and 

procedures impose a financial burden.  

The questionnaire was distributed randomly to 

dental technicians in 14 laboratories (public 

and private) in the following Libyan cities 

(Misrata, Bani Waleed, Zliten). 

2.6. Statistical analysis: The data were 

conducted and summarized statically using the 

SPSS program (SPSS version 26.0). The Chi-

square test utilized the association among 

variables at a (0.05) level of significance.  

 

3. Results and Discussion: 
Through statistical analysis of the data collected 

from the questionnaires, the following results 

were reached: The results showed that 29 

(42.6%) of dental technicians are not fully aware 

of the various infection control measures that 

must be taken in the workplace (Figure 1).  

 

Figure 1: Percentage of knowledge of various 

infection control procedures. 
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Compared to a study conducted in North India 

on infection control in dental laboratory, (25%) 

of participants were not completely aware of 

infection control procedures, the percentage in 

this study being the highest [12]. Another study 

in the city of Riyadh showed that (85.5%) of the 

participants were not fully aware and did not 

follow preventive measures to combat infection, 

which is the highest percentage [13]. Dental 

laboratory owners must bear the legal and 

ethical responsibility to train new technicians 

on infection control procedures that must be 

followed within the laboratory, whether in 

routine or high-risk situations. 

 

Figure 2: Percentage consideration the risk of 

transmission of infection in the prosthodontics 

laboratory. 

As for taking into consideration the risk of 

transmission of infection in the prosthodontics 

laboratory, the majority of dental technicians, 

59 (86.8%), responded that they take into 

consideration the risk of transmission of 

infection. In comparison with a study conducted 

in Iasi, the percentage of the risk of 

transmission of infection among technicians 

was (40.6%) [14]. This enhances and helps 

stimulate knowledge assessment and 

adherence to preventive procedures and 

management within laboratories. 

 

Regarding wearing a work coat and protective 

equipment (PPE) in the dental laboratory: Only 

40 (58.8%) of the technicians responded that 

they wear a work coat, 31 (45.6%) responded 

them wore gloves, 18 (26.5%) responded that 

they wear a mouth mask, and only 3 (4.4%) 

wore protective eye shields. See Figure 3.  

 

Figure 4: The rate at which dental technicians 

wear a coat and protective equipment (PPE) in lab. 
 

The percentage of technicians wearing gloves in 

our study is lower compared to the study that 

took place in the United Kingdom and the 

United States, where it reached (90%) [15]. The 

percentage of technicians never wearing gloves 

in the laboratory was )2.9%  ( , compared to 

another study, which amounted to (39.5%) [16]. 

Another study reported that 84% of technicians 

used glasses and 59% sometimes used a mouth 

mask [17]. Personal protective equipment, such 

as a work coat, gloves, and face mask, is a must. 

Technicians must adhere to wearing them while 

working and, in the laboratory, to reduce the 

possibility of contamination and transmission 

of infections and diseases within the laboratory. 

The face mask also prevents inhalation of 

aerosols when working, which spread in very 

small sizes in the atmosphere. The use of 

personal equipment is very important in the 

dental laboratory in order to reduce the risk of 

transmission of infection. 
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Figure 5: The vaccination against hepatitis B virus. 
 
 

In our study, less than half of the technicians 

16 (23.5%) received hepatitis B virus 

vaccination, which is lower than the study 

conducted in northern India [12]. All infection 

control studies also called for the necessity of 

receiving the vaccine against diseases that may 

be transmitted in the laboratory, especially 

hepatitis B [18]. 

This study found that a large percentage of 

dental technicians did not receive the vaccine 

against viral hepatitis. Therefore, awareness 

among technicians about the importance of 

receiving vaccination should be improved and 

enhanced in order to reduce the risk of infection 

and cross-contamination between patients and 

dental technicians as well as dentists. 

 

Regarding the preventive measures from how to 

receive the dental impression until it is sent to 

the clinic; When we asked about the laboratory 

whether it has a separate reception area for 

impressions and other dental restorations sent 

from the clinic: 47 (69.10%) of the technicians 

responded that there is a separate reception 

area from the rest of the laboratory 

departments. Kaul et al., in their study, also 

confirmed that the use of separate areas within 

the dental laboratory is necessary [19]. 

 

Figure 7: The presence of a separate reception area 
from the rest of the departments in the laboratory. 

 

After investigative about the method of 

transferring the impression to the dental 

laboratory, some technicians, 28 (41.2%) 

responded that the impressions are transferred 

using a napkin and 22 (32.4%) is transported 

using a plastic bag. 

 

Figure 8: The method of transferring the impression 
to the dental manufacturing laboratory. 

 

Concerning the methods used to disinfect 

dental impressions, 19 (27.9%) of technicians 

use the immersion method to disinfect 

impressions, while 49 (72.1%) answered the 

spraying method. It is recommended to use the 

immersion method rather than the spraying 

method to ensure that the disinfectant reaches 

all parts and surfaces of the dental impression. 

The researchers recommended disinfecting the 

impression either by immersion or spraying 

method [19,20]. (Figure 9). 
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Figure 9: The percentage of use of dental impression 

disinfection methods. 
 

As for wearing gloves when receiving 

impressions, dentures, and other replacements 

from the dental clinic. 58 (85.3%) of the 

technicians responded that they wear gloves, 

and only 10 (14.7%) of the technicians 

responded that they sometimes wear gloves 

when receiving the dental impression. About 54 

(79.4%) of dental technicians change gloves 

after each case, see Figure 10. One of the 

necessary preventive measures is to wear 

single-use gloves, which must be changed after 

each case. 

 

Figure 10: The percentage of technicians wearing 

gloves when receiving impressions and changing 
gloves after each case. 

 

Only about 12 (17.6%) of the participants 

ensured that the dental impressions and 

dentures received from the clinic were 

disinfected. Therefore, the dental technician 

must maintain effective communication with 

the dentist and ensure that the restorations and 

impressions have been disinfected to create a 

safe environment. About 62 (91.2%) of the 

technicians sterilize and disinfect impressions 

and compositions coming from the dental clinic, 

Figure 11. 

  

Figure 12: The rate sterilizes and disinfect 

impressions and compositions coming from the 

dental clinic. 

As for disinfecting dental prosthetics and 

appliances before sending them to the dentist, 

55 (25.4%) of the participants disinfect the 

restorations before sending them, and 11 

(16.2%) of them sometimes disinfect them prior 

sending it to the clinic. Runnells said in his 

study [21]; that dental prosthetics must be 

rinsed well and carefully under water, cleaned 

of debris, and disinfected well before sending 

them to the clinic, and they must be placed in a 

properly sealed and sealed plastic bag. 

Regarding sterilization procedures inside the 

laboratory, 34 (50%) of the dental technicians 

answered that the laboratory is sterilized on a 

daily routine after the end of work, see Figure 

13. 
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Figure 13: The rate of dental laboratory sterilized on 

a daily routine after the end of work. 

All technicians included in the study 68 (100%) 

responded that they sterilize contaminated tools 

and equipment in the laboratory.  

Regarding sterilizing or disinfecting the used 

pumice it periodically, 28 (41.2%) of the 

participants answered that they disinfect the 

pumice, and 28 (41.2%) of them also answered 

that it is disinfected sometimes and not at 

regular intervals, see Figure 14. Every day must 

be changed the pumice, and disinfect 

equipment and machines on a regular basis. to 

make the pumice solution, suspend the pumice 

in a tincture of green soap or another 

surfactant, then mix with a potent disinfection 

solution. [22]. 

 

Figure 14: The rate of sterilizing or disinfecting the 

used pumice it periodically. 

 

 

The study hypotheses:  

 The first hypothesis: there is no complete 

commitment to wear a work coat and 

protective equipment in the dental 

laboratory. 

It turns out that the arithmetic mean in the 

section on the working mouth mask is (2.05), 

which is an average, and the P-value for this 

section is (0.634), which is (<0.05), which is not 

significant. Therefore, we accept the small 

hypothesis that the wearing of the mouth mask 

and the paragraph of the coat and gloves is not 

applied. The level of significance, the P-value is 

(>0.05), and with this we accept the hypothesis. 

The alternative is that the respondents are 

applied to the eye shield, but in the area no, that 

is, it is not worn. As a general result of the 

hypothesis about the proper application of the 

procedures, the P-value= (0.000) was accepted. 

See Table 2. 

Alternative hypothesis: There is proper 

application of protective clothing and tools 

within the laboratory 

 
P- 

value  

 
Arithmetic 

mean  

 
The phrase  

 

....6 6.12 Wear a work coat in 
dental laboratory. 

1. 

..... 6.21 Wear gloves while 
working. 

2. 

..120 5..5 Wear a mouth mask 
while working. 

3. 

..... 5.52 Wear a protective eye 
shield while working.  

4. 

...05 6.11 The total 

Table 2: Shows the statistical analysis of the results 

of the second hypothesis. 

 

 The second hypothesis was accepted: 

dental technicians’ lack of interest in 

vaccination against hepatitis B virus. 

 The third hypothesis: there is no 

transmission of infection through dental 

impressions, by applying the necessary 

procedures when receiving the impression 

from the clinic until it is sent. 

It turns out that the arithmetic means in 

paragraphs (1 to 5) has an arithmetic mean in 
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the yes box, and the significance level P-value is 

(>0.05). Thus, the alternative hypothesis is 

accepted that the respondents are aware of 

infection control procedures. As a general result 

of the hypothesis that there is transmission of 

infection through dental impressions, the P-

value, where its value was (0.000), accepts the 

alternative hypothesis that there is 

transmission of infection through 

dental impressions. See table 3 

 

P- 
valu

e  

 

Arithmeti
c mean  

 

The phrase  
 

....
0 

6.62 Wear gloves when 
receiving impressions, 
dentures, etc. 
from the clinic.  

1
. 

....

. 
6.55 Change gloves after 

each case. 
2
. 

0.00

0 
5.21 Ensure that 

impressions and 
prosthodontic received 
from the clinic have 
been disinfected.  

3

. 

....

. 
1.16 Disinfection of 

impressions and 
dentures that were not 

disinfected in the clinic
. 

4
. 

0.00

0 
1.76 Disinfection of 

prosthodontic before 
they are sent 
to the clinic. 

5

. 

...0
0 

1.57 The total 

Table 3: Shows the statistical analysis of the results 

of the fourth hypothesis. 

 The fourth hypothesis: There is no proper 

application of sterilization procedures 

within the dental laboratory. 

It turns out that the arithmetic mean in items 

(103) is in the yes box, and the significance level 

P-value is (>0.05). Thus, the alternative 

hypothesis is accepted that the respondents 

apply sterilization procedures. 

As a general result of the hypothesis that there 

is a sound application of sterilization 

procedures inside the laboratory, the P-value, 

where its value of (0.000) was (>0.05), accepts 

the alternative hypothesis. There is a sound 

application of education procedures 

within the laboratory. See table 4. 

 
P- 

value  

 
Arithmetic 

mean  

 
The phrase  

 

...12 2.19 Sterilization of 
contaminated tools and 
equipment. 

1. 

..... 6.29 Disinfect used pumice 
periodically. 

2. 

...51 
1.74 The laboratory is 

routinely sterilized daily 
after completing work. 

3. 

....1 6.10 The total 

Table 4: Shows the statistical analysis of the results 

of the fifth hypothesis. 

The second hypothesis: there are no statistically 

significant differences at the significance level 

(≤0.05) in the application sound for protective 

clothing and tools inside the laboratory in the 

study sample according to the work 

institution variable. See table 5.  

 

Indica
tion 

 

 

P 
val
ue 

 

 

stan
dard 
devia
tion 

 

Ave
rage 

 

Numb
ers of 
techni
cians  

 

Work 
institut

ion 

Statist

ical 
signifi
cance 

at 

0.05 

 

 

0.0
00 

0.49

4 
2.11

4 

33  

Private 

0.34
9 

1.65
7 

35  
Govern

mental 

Table 5: Shows statistical analysis by work 

institution for the second hypotheses. 

It shows that there is a difference in favor of 

public institutions and the statistical 

significance is (>0.05). 

The fourth hypotheses: there are no statistically 

significant differences at the significance level 

(≤...2) in the presence of transmission of 

infection through dental impressions in the 

study sample according to the Work institution 

variable. See table 6. 

 

Indica
tion 

 

 

P 
val
ue 

 

 

stan
dard 
devia
tion 

 

Ave
rage 

 

Numb
ers of 
techni
cians  

 

Work 
institut

ion 

No 

Statist
ical 

signifi
cance 

at 
0.05 

 

 

0.2
83 

0.29

9 
1.61

2 

33  

Private 

0.31
4 

1.53
1 

35  
Govern

mental 
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Table 6: Shows statistical analysis by work 

institution for the fourth hypotheses. 

It turns out that there are no statistically 

significant differences at the significance level 

(≤...2) in the presence of proper application of 

sterilization procedures within the laboratory in 

the study sample according to the work 

institution variable. It is not statistically 

significant where the P-value is (< 0.05). 

 

4. Conclusion:  

The study showed that dental technicians had 

varying levels of practices and attitudes 

regarding following infection control 

procedures, awareness of dental technicians 

regarding the various infection control 

measures that must be taken in the workplace 

are less than ideal, and this might increase the 

risk of transmission of infection in dental 

laboratory. There is also the possibility of 

transmission of infection through dental 

impressions inside dental laboratories, 

especially if the application of disinfection rules 

is neglected when dealing with them, from 

receiving them from the clinic until sending 

them again. 

There is also a need to improve and enhance the 

awareness of technicians about the importance 

of receiving vaccination against hepatitis B. 

Therefore, there is a need to make more efforts 

to improve the follow-up and implementation of 

infection control meatures and procedures 

within dental laboratories to ensure the safety 

and health of dental technicians and patients. 
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